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outline of the presentation

clonal evolution & heterogeneity of Multiple Myeloma
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Malignant Multi-therapy
@ Transformation Reslstance,{ﬂg‘lu@w]
Years-decades - Months-
&
A
s = : MM ERMM ® " R
Epdothelial i Osteoblast l MSC Neutrop)‘ll Adipocy#e
o ! — AW iLsakdccz 0L \ "
' \ o ) L ERed——— 0 #2 #3\ #de
bservation® Sad® 4 o [ oy \
Survival Metabtilic Survival F
Hyperdiplod Primary IgH and anti- ;ﬂslg(;;d
karyotype translocation apoptosis il e
(~50%) (~50%) FKCP repro-
gramming
urvival
nd
SEENNENY - - - L - - e g - -
| [ S "('// ‘\kv, " _— / '\\ o \ { |
¢ \ NN / -
s -
| Malignant haematopoietic cells
C.M.Schurch et al, Vircows Arch. 2020 | FDG-PET DW-MRI

S. Mendez Ferrer et al., Nature Rev.Cancer 2020
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outline of the presentation

the disease dynamics of MM: clonal evolution
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outline of the presentation

the disease dynamics of MM: clonal evolution
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selective pressure & MRD

MRD & clinical outcome

PFS by CR and sustained MRD negativity
Depth of MRD response
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selective pressure & MRD

the Minimal Residual Disease
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]J.Cul et al., «Identification of therapy-induced clonal
evolution and resistance pathways in MRD clones»
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transcriptional evolution post-treatment

MRD-pos pts (42%), with a
therapy-resistant PCs clone
(>90% malignant PCs)

MRD-pos pts (33%), with clonal
selection (>50% malignant PCs)

MRD-neg pts (25%), with

SMBD SMMS ©NM10oMM14 therapy-sensitive PCs (>90% @ @

®MM17 @ MM19 & MM2 ® MM normal PCs) e ,

CMMIE® MM @ MM7 o MM11 @ Healthy plasma cell @ Clone 1 @ Clone 2

=> distinct resistance-related deregulated pathways in MRD clones:
- resistant PCs => cell cycle-related, unfolded protein response and hypoxia
- selected PCs => NF-kB and anti-apoptotic

J.Cui et al., IMS 2024
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selective pressure & MRD

non-genetic mechanisms of evolution =>
transcriptional & metabolic ADAPTATION

Initial cancer growth Therapeutic pressure Treatment resistance
Clonal selection
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J.C. Marine et al, Nat.Rev.Cancer, 2020
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MRD & chemoresistance
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outline of the presentation

the disease dynamics of MM: clonal evolution
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MM: more than just plasma cells

IF-FISH

R. Tiedemann IMS2023
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1. MM progenitors can differentiate into PCs
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2. MM PCs can de-differentiate in vivo

RTBM191 %7

‘Plasticity’ model — de-differentiation
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the origin of clonal heterogeneity

MM B-cells and pre-PCs contribution to clinical relapse
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the origin of clonal heterogeneity

MM B-cells and pre-PCs contribution to clinical relapse
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the origin of clonal heterogeneity

a model of disease progression
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outline of the presentation

the disease dynamics of MM: clonal evolution
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spatial heterogeneity in MM

1. number, size, location in the skeleton, type and
metabolism of FLs differ between patients

2. Iintra-tumoral & spatial heterogeneity can be influenced
by local TMFE

3. specific genomic profiles are associated to FLs,
demonstrating spatial heterogeneity in the TME

4. PCsin different BM sites have different franscriptional
signature & epigenetic plasticity

=» the intra-patient disease dissemination is a “clonal

FDG-PET DW-MRI

C.M.Schurch et al., Virchows Archiv, 2020 eVOlu tjon ”process

L.John et al., Nat Comm, 2023
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CMMCs & disease dissemination

MRD & CTCs: small clones associated with high risk of relapse

Tumor cells at
diagnosis

C. Guerrero et al. ASH2023
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CMMCs & disease dissemination

MRD & CTCs: small clones associated with high risk of relapse

Enriched in CTCs
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disease dissemination: a role for CMMCs?

CMMCs levels & TME profiles
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1. MRD is one of the most important bottleneck impacting the disease progression

2. resistant clones either might have emerged under therapy or might have been already
present before therapy

3. in MM are present immature intra-tumor subpopulation that are plastic and can
differentiate and de-differentiate into other MM subpopulations

4. CMMCs can contribute to the intra-patient disease dissemination
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